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are those composed essentially of iron and carbon, it is also now certain1
that the process of cementation consists of the simple diffusion of the carbon
into the iron. Mannesmann then subjects to a brief critical examination
the experimental data already established at the time and the various theories
founded on them. From this examination he concludes that it is only owing
to the fact that Margueritte's experiments on cementation by simple contact
with the solid carbon (which bad furnished the complete proof of the theory
of cementation based on the hypothesis of the molecular migration of the
carbon) were not extensive and deep enough, and received no confirmation
for many years, that the tendency has become general to accept the other
theory, better studied from both the theoretical and the experimental point
of view, of the necessity of the intervention of gases in the process of the car-
burization of iron.

With this premise, Mannesmann proposes to

i. Within what limits of temperature and of carb
can take place.

With what means cementation can be obtained

on cementation

2.

mta-

3.  Through what process it really takes place, in praci|
tion furnaces.

4.  What cementation agents are best adapted for any
and how steels. of different hardness behave in cementatic]

In order to avoid a repetition of the contradictions so fre
in the earlier researches between the results of experiment
oratory apparatus and of those executed in apparatus emj
Mannesmann Js experiments were all carried out in the world
tions as near as possible to those under which the industrial ]
executed.    I shall have occasion, later, to make some
method adopted by Mannesmann and later followed by ot

To answer the first of these propositions, Mannesmann ;
of experiments consisting in heating in a crucible at a ^
(but below the melting point of cast iron) iron bars surroun^
wood charcoal. By varying the conditions of tfie experimenl
the iron bars, external carburized strata having the character
number of varieties of white and gray cast irons, containing^
4.76% of carbon, and he concludes that the maximum concentration of carbon
which can be made to penetrate into the iron by means of cementation proper
(carburization of the iron without fusion) is the same as that which can be
obtained by melting the two substances together.

i Noteworthy contributions to the exact knowledge of the composition of steels in
general and especially of steels obtained by cementation, were made by the accurate
investigations of Boussingault, published a few years before the Memoir of Mannesmann
(see Comptes Rendus de I' Academic des Sciences, LXXVIII (1874), pp. 1458-1464; and
Annales de Chimie et de Physique, Series V, Vol. V (1875), PP- 145-265).

